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Abstract 
In recent years, the study of the evolution of sedimentary basins is increasingly focusing on the role of deep fluids, 
whose interaction with the rocks of the sedimentary cover is an essential mechanism for lithogenesis [1]. The Caspian 
sedimentary Basin is the largest modern continental sedimentary basin. This paper aims at presenting the calculated 
mass ratios of rock, ground water, and physically bound water for the different tectonic structures of the Caspian 
sedimentary Basin. 
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1. Geological Evolution of the Caspian sedimentary Basin 
The shape of the Caspian Sea and especially its length, volume and water composition have 
continuously changed during the geological history with the degree of connection to the ocean. This 
permanent change therefore reflects the hydrological regime of the sea [2]. 
In the Late Jurassic, the Caspian Basin was part of the Paratethys Ocean. In the Cretaceous and early 
Paleogene the greater part of the region was the place of a shallow marine sedimentation. In the late 
Eocene - early Oligocene the lifting of the surrounding areas have led to the closure of the ocean basin, 
resulting in the formation of sedimentary waters different from those of open ocean basins. 
In the Oligocene formation of the South Caspian basin, a huge amount of clay sequence (up to 25 km) 
has accumulated in 30 million years. This clay sequence is the main medium for the accumulation of 
sediment water of different composition (fig. 1). 
At the Miocene-Pliocene transition, the North and Middle Caspian Basin have undergone a complete 
dry period leading to the deposition of a thick (up to 5-6 km) formation made of sand and clay at the 
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periphery of the South Caspian basin.  The consequence is the formation of significantly less saline 
waters associated with the sediments, the formation of which continues today. 
By the early Pliocene (Pontian late to top) is the separation of the Caspian (then Turan) and of the 
Black Sea regions. The final formation of the Caspian sea basin with its modern borders occurred in the 
early Holocene. 
 
 
Fig. 1. Structural geology of the Caspian Basin Sedimentary Cover: 1 – Faults; 2 – Transverse faults; 3 – Sedimentary cover; 4 – 
Basement. 
2. The mass ratio of water and rocks 
Sediments of the Caspian Basin contain 11.9 × 1020 g of chemically and physically bound and free 
underground water. Free and physically bound water account for almost 7.4 × 1020 g, which is much 
greater than the water mass of the Caspian Sea (0.78 × 1020 g). Most of this water (5.3 × 1020 g) is 
concentrated in the South Caspian sedimentary basin [3]. The mass of free and natural waters separated 
from the sediment basin by compaction during its history was estimated at 32.646 × 1020 [4]. 
The data obtained approach the role of water in the development of lithogenesis processes in the 
sediments of the Caspian basin. The proposed criterion is the mass ratio of rock and groundwater, as well 
as underground water masses passing through the rocks during implementation of the processes [5]. 
R / WR – Mass ratio of rock to physically bound water contained in it. 
R / WΣ - Mass ratio of rock to underground water removed from it during a defined geological process. 
WΣ /WR. – Water mass ratio of groundwater, passing through the rocks during the implementation 
process, to physically bound water. 
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Table 1. The mass ratios of water and rocks for different tectonic structures of the Caspian Basin 
Tectonic structures Mass of 
sediment 
(1021 g) 
Mass of free 
and 
physically 
connected 
waters (1020 
g) 
Groundwater 
fluxes (1012 
g/ year) 
Time 
(106 year) 
Mass of 
waters 
released 
from the 
sedimentary 
cover (1020 
g) 
Ratio 
R/WR R/WΣ WΣ/WR 
Precaspian Syneclise J-Q 0.259 0.232 2.338 190 0.618 11.77 4.19 2.66 
D-T 0.876 0.280 0.649 450 2.630 31.25 3.33 9.39 
Skythian-Turanian Plate J-Q 0.874 0.891 4.358 190 1.450 9.82 7.70 1.63 
Р-Т 1.320 0.472 1.506 290 4.368 27.75 2.99 9.29 
Alpine orogenic zone of the 
middle part of the Caspian 
Basin 
N2-Q 0.104 0.126 24.00 5 1.200 8.20 0.87 9.52 
J-N, 0.416 0.189 1.520 185 2.804 22.40 1.48 14.84 
Alpine orogenic zone of the 
southern part of the Caspian 
Basin 
N2-Q 3.710 4.038 124.560 5 6.282 9.20 5.91 1.56 
J-N, 4.007 1.008 7.185 185 13.292 39.75 2.88 13.19 
The Caspian sedimentary 
Basin 
D-Q 12.377 7.396   32.644 16.73 3.79 4.41 
 
Parameter R / WΣ varies from 0.87 to 7.7, and WΣ / WR ranges from 1.56 to 14.84.  
The minimum values are characteristic of the upper structural stages, when the maximum values are 
characteristic of the lower structural stages. 
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